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 UNITED STATES PATENT OFFICE. .

JAY H., HALL, OF CI‘JEVELAND, OHIO, ASSIGNOR TO THE ELECTRIC COﬁTROLLER AND
MANUFACTURING COMPANY, OF CLEVELAND, OHIO, A CORPORATION OF OHIO.

CONTROL SYSTEM FOR ELECTROMAGNETS.

Specification of Letters Patent. . Patented Aﬁg. 16, 1910.

Application filed May 13, 1910, Serial No. 5€1,100.

To all whom it may concern:
Be it known that I, Jay H. Hawy, a citi-

zen of the United States, regiding at Cleve-
land, in the county of Cuyahoga and State.

of Ohio, have invented new and useful Im-

* provements in Control Systems for Electro-
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magnets, of which the following is a speci-
fication. . ‘

My invention relates to systems of control
for electro-magnets and has particular refer-

"+ .euce to that type of electro-magnets known

" been found that, owing to t
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as lifting magnets. .
In the use of large lifting magnets it has

, %e-time required.

for thetn to become de-magnetized; they do
not. drep their loads for some time after the
magnetizing current has been cut off. In
order to cause the magnets to release their
loads more quickly, a limited amount £ cur-
rent has been put through their windings
in the direction- opposite that during the
energization of the windings. Heretofore,
when loads, such as layers of billets or rails,

are being moved-and arranged in piles the’

operator, in lowering the loads and releas-
ing the same by moving the master-switch to
the drop-position, sometimes. fails to move

- the master-switch to the off-position before

50

‘hoisting the magnet from the pile. The
small. amount of magnetism produced by
the reverse current may cause one.or more

- billets or rails to be liffed from the pile,

85.
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which requires time to put it in shape again.
" It is the principal object of this invention
to overcome this trouble, so that the reverse
current cannot remain in the magnet after
the load has dropped, irrespective of whether
the -operator moves his master-switch to the
c4-position or not.

.Ingerring to the accompanying drawings,
Figures 1, 2, 8, and 4 are diagrammatic
views showing four of the many forms which
my invention may take.

"On Fig. 1,8 is a doublg-throw; double-

ole knife switch having théiblades S’ and

4% pivoted so as to engage the contacts o’
and @ or the contacts ¢® and a*.

The fixed

E supports for the blades S’ and S? are con-

nected to the winding %8t the lifting mag-
net M by the wires 1, 2, and 3.
"D is a relay having its winding ¢’ con-

* nected by the wires 5 and 6 to the contact a*

5

and by the wire 7 to the wire 1. The fixed
contacts of the relay D are connected to the
wires 8 and 5, which include the resistances

R’ and R?, respectively. The contacts Z -

and o® are connected by the wire 4. .The

supply circuit is connected to the contacts -

@’ and a?
To energize the magoet M, the switch 8

is thrown to the up-position shown in full.

lines and the circuit 1s esteblished from the

positive through the switch blade-S’, the

wires 1 and 2, the ma%net coil m, the wire 3,
and the switch blade S? to the negative. To

60~

65

merely- open the circuit the switch S is

opened; but-to cause the load which has
been lifted by the magnet to drop quickly,
a reverse curtent limited by the resistances
R’ and R? is allowed to flow in the magnet
by throwing the switch S to the down-posi-
tion shown in dotted lines. The discharge

70

voltage from the magnet due to the current

dying out in the same is in a ,direction to
cause the current to continue to flow in the
same direction through the magnet as when
it was energized, and this circuit is from
one terminal of the magnet through the wire
3, the blade S?, the wires 5 and 6, the oper-
ating solenoid d’ of the relay D, and the

wires 7 and 2 to the other terminal of the .
 magnet.

The current in this circuit causes
the relay D to close its contacts d?, and a
circuit is established as follows: from the
positive through the resistance R’, the wire
8, the contacts d?, the resistance R?, the
wire 5, the switch blade S2, the wiré 3, the
magnet coil m, the wires 2 and 1, the switch
blade S’, and the wire 4 to the negative. It
will be noticed that this current passes
through the magnet coil in a direction re-
verse to that when the.magnet is energized
directly from the line; and 1s limited by the
resistances R’ and R%  This limiting current
can be made large enough to cause the load
to drop even before it has reached its full
value, and thereby greatly decrease the
length of time for the magnet to drop its
load after. the switch S has been placed in
the down-position. The operating winding.
d’ continues to hold the contacts d* closed
until the discharge voltage of the magnet
becomes less and less due to the current
through the magnet approaching a constant
value, and ‘the relay D may be adjusted so
that 1t will drop open at a voltage corre-
sponding to the voltage existing across the
termimfs of the magnet at the time the load
is released from the magnet. . o

I have shown the high resistance R* con-
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nected acioss the fixed contacts of the relay

. D. This resistance remains in the reverse-

currenit circuit when the relay contacts are
openied. The resistance R* may be omitted
and I have not shown it in Figs. 2 to 4, but
they may contain them, if desired. I prefer
to ‘omit the resistance R#, but have illus-

‘trated it to show that it is not absolutely

.. essential to open the reverse-current circuit.

10

- designa ;
-as  similar parts on Fig. 1.

" Referring now to Fig. 2, the parts arc

The switch S

. copperates with the contacts &’ and a* only,

15

- other side of the line.
20

*" the ‘contacts ¢® and a* of Fig. 1 not being

required. The relay D’ has the additional

“contacts d*2 inserted between the resistance

R’ and one side of the line, and the con-
tacts d? between the resistance R? and the
The solenoid wind-
ing d’’ is so designed that it will not cause

‘the contacts d* and d?? to close when the

voltage of the supply mains is applied there-

) to, but so that it will close them when sub-

25

jected to the high inductive discharge vol-

‘tage of the magnet M. The operation then

* is as follows: To energize the magnet for

30

-attracting its load, the switch S is closed.

‘When it is  desired to drop the load the
switch S is opened whereupon the high in-
ductive discharge voltage of the magnet
causes the relay D to elose its contacts, and

_a cireuit is established_through the contacts

d2 and d?* and the résistances R’ and R?

- through the magnet winding = in a.direc-
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i1y

“the 'segm

tion opposite to that.when it was energized
by closing the switch S. This current con-

tinues. to_rise until the. voltage has fallen

to a point where the relay D opens its con-

tacts, at which time the reverse current will

be cut off.~~ . °
- Referring now to Fig. 8, I show another
form of my invention, in which a magnet-
ically operated switch S? is used in place of

-the hand-operated switch S shown in Figs."

1 and 2. -*When it is désired to energize the
magnet M, the arm ¢ of the master-switch C
is moved from the off-position to the position
marked “ Lift?, where the brush ¢’ connects
segments ¢® and ¢®. ~ A circuit is then
established ‘from the positive through the
wire 5% the segment ¢?, the brush ¢’, the seg-
ment ¢%, the wire 6%, the operating solenoid
& of the switch S% and the wires 7* and 3*
to the negative. . The current in this circuit
causes the switch S® to close its contacts s’

~and s* and open its contacts s* and st. The

60

circuit through the magnet is now from posi-
tive through the wire 12, the contacts &', the
wire 2¢, the winding m of the magnet M, the
wire 4%, the contacts. s*, and the wire 32 to
the negative. The magnet by means of a

_gunitable crane can now [ift its load and con-

66

-vey it to any desired place, where the mag-

net is lowered until the rails rest upon the

support, on which it is -desired to place

ated by the same reference characters

967,186

them: If it is now desired to releade: the
‘rails quickly, the-controller arm ¢ is thrown
to the position-*“Drop ”, at which time its
brush ¢’ connects the segments ¢* and c°
As soon as the brush ¢’ leaves the segments
¢® and ¢® the switch S® opens its contacts s”
and §% cutting off the current from the mag-
net, and the contacts s ard s* close. . The~
discharge voltage from the magnet now .
causes the operating solenoid d’ of the relay 55
D’ to be energized through the followin
circuit: from one terminal of the magnet M.
through the wires 4* and 8%, the contacts s*,
the wire 9, the solenoid d’, and the wires 10,
11,'and 2= to the other terminal of the mag- gg-
net. The current in this eircuit causes the. -
relay to close its-contacts ¢* and the reverse
current circuit is established from the posi- _
tive through the wire 5% the segments ¢* and . -
¢, the brush ¢, the segment ¢°, the wire 16, g5
the resistance R’, the wires 17 and 47 the -
magnet winding m, the wires 2%, 11, and 12, .
the contacts &2, the wire 13, the resistance’
R?, the wire 14, the contacts §%, and the wires
.15 and 8* to the negative. The reverse cur--gg
rent circuit being now established continues -
to flow until the magnetism is reversed in the -
magnet, allowing the load to drop, at which
time the relay causes its contacts ¢° to open,
the relay D’ having been adjusted to open:gs
these contacts at a time shortly after the
load would be released. The magnet can:. -
now be raised off the rails without any dan-
ger of carrying the rails with it or m any
way disturbinf the pile on which they have 100
been deposited. o TR
A signal lamp is shown at L, which is.
connected to the contacts @® of the relay D™
which are closed whenever the contacts d* , .
are open. - One terminal of this signal lamp 105
is connected to the segment ¢® through the
wires 18 and 16, and to the négative side of
the source of supply through the wire 20,
the contacts %, and the wires 15 and 3%

{ 'Whenever tlie master controller arm ¢ is in:110.

the position marked “Drop”, and the re-: =
verse current has reached such a point that"
the load will be dropped, the lamﬁ Fwillbe . -
lighted to notify the operator that he can
move the magnet safely without disturbing 115
the load which he has just deposited. -~ "
Referring to Fig. 4, S° 1s a magnetic
switch which causes current to be supplied:
to tke winding m of the magnet M. to fully -
magnetize it when the master switch is'in 120
the “Lift” position. When -the master
gwitch is in the “Drop” position current
passes through the magnet in the reverse di-
rection, limited by the resistances 7* and 77 .
causing the magnetism to be reversed, al- 125
lowing the load to drop quickly. The switch .
P is controlled by the reverse current and
is arranged to operate when the reverse cur-
rent . reaches 'its maximum or nearly so.

When the switch P operates, it cuts off the 130
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reverse current’ from the magnet and estab-

lishés & helding circuit.to hold the switch-
in the operative position so leng as the mas-
ter switch remains in the “ Drop ” positién.
" The -operation is-ds follows: When the
master switeh handle ¢ is- mioved to position-
marked . “Lift;! & circuit is. established

‘thiough' the magnetizing winding s° of the

switch 8% from: the: positive through the
wire 1%, the contact ¢’, the finger ¢ the con-

‘tact ¢%; the wire. 2% the winding s, and the

. wire 8%:to the negative. -This causes the

15

switch S to close its contacts s and 's%, and
the ‘magnet.M- is energized by the currert
from. the positive” through the contdcts s,

-the wire 4%, the magnet winding m, the wire

. 5%.and the contacts s® to the negative.

. hagnet is now fully eriergized and will pick

B - . em
" ~being- debnergized #s soon ds. the fitiger ¢*
“Jeaveés the ofitaet ¢ . A new dircuit is estab-
"~1ished-.,,thmu%hfthe miagnet winding # in &
Hon a8 follows: from the- posi- |

.28

* reverss divec

The

- ap its Joad -

Whe

jt.is-desired to release the load the
ndle ¢.is inoved to the position
“Drop,” whereupon the switch S*
“contacts &% and' ¢% the winding s°

- _tive through the wire 1% thé contact. ¢'; the

. .finger; ¢* the contact ¢?,-the wire 6°, the re-
30

sistance 7/, the wire 5°, the magnet winding
my the wires 4* and 7%, the contacts p?, the'

~ wires'8" and 9%, the magnetizing winding p/,
" the wire 10, the resistaiide 7%, the wire 11°,

"';_40_

~the ma

48

. ter handle-in

50

" and the contact s* to the negative. The
857

magnetism due to this reverse.current passes
through zero and the load is released. en

.the reverse current reaches a maximum or
‘nearly $o, the winding p’ causes the switch

P to operate, closing the contacts p°, and
opening the contacts p?. The opening of the
contacts p* cuts off the reverse current from
et. This current being:small, be-
cause’ limited by the resistances +* and 77,
the magnet is immediately de-magnetized on
cutting .off the reverse current, and should
the operator hoist the magnet with the mas-
\n, osition marked “Drop,” no.

part of the'loaig would be lifted.
The closure of the contact p® establishes a
holding circuit from the positive through
the wire 1%, the.contact ¢’, the finger ¢*, the

" contaet ¢?, the wire 6P, the resistance ', the

55

wire 12b, the contacts p° the wires 13° and
9t, the winding 2’, the wire 10°, the resist-
ance 72, the wire 11°, and the contacts s* to
the negative. The .current in this circuit
holds the switch P in a position to keep the
contacts p? open as long as the miaster-

. switch handle ¢’ is in the position, marked

a0
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“Drop,” and after the reverse current has
reached a value sufficient to drop the load.
On moving the handle ¢’ to the ¢ Off” posi-
tion the switch winding-p” is deénergized,
and the switch P is restored to its normal
position. E :

fally- exéited by movinig the master hiandle
from the lift-position to-the off-position, but

magnetizéed, and the load will take some time.
to release. - . ' o
- . As shown in Fig:. 1 the current in the re-
" verse-eurrent cireuit is;upon the opening of
the contacts @?; cut down by the resistance:
Ré to such a value as to prevent the flow of.
& current: which would cduse the magnet
when lifted to raise any part of the load
which it deposits: I -
In Figs. 2 to 4; the resistance R* though
omitted may be regarded as having its place
supplied by the gap at the contacts &* where

is, an infinite value. -
I claim— : :
‘1. A magnet having an energizing wind-
ing, switch-mechanism, and connections con-

currents to’flow successively through the

winding in opposite directions and to inter--

rupt- the second energizing cnrrent when it
reaches a predetermined value. - -

2. A maﬁ'net having an enérgizing wind-
ing, switch - mechanism, connections cons
structed and arranged to cause energizing
currénts to flow suceessively through the
winding in oppesite directions and to inter-
rupt the second energizing current when it
reaches 4 predetermined value, and means to-
'limit the value of the second energizing cur-
rent. 7
3. A magnet having an energizing wind-
ing, switch-mechanism, and connections con-
structed and arranged to cause ener%izing
current to flow successively through the
winding in opposite directions, the switch-
mechanism-containing a winding controlled
by the discharge voltage of the magnet wind-
‘ing and controlling contacts which interrupt
the reverse current when it reaches a prede-
termined value. : ‘

1. In a controller for electro-magnets, the
combination of switches for reversing the
connection of the magnet winding to the
supply mains; a resistance for limiting the
flow of current in one direction, and means

| for automatically interrupting the said cur-

rent from the magnet when the said current .
has reached a certain value..

5. In a controller for lifting-magnets, the
combination of a magnetically operated-
switch for connecting the winding of the
magnet to the supply mains, a master
switch, having contacts for energizing the

"winding of said magnetically operated
switch, and ‘contacts for. closing the circuit
of the winding of said magnet to give a re-
verse direction of current flow through said
winding, and means for causing said reverse
current to be interrupted after 1t has reached

a certain value. )

' The iagsiet M. ean-be desnétgized When

‘the magnet will be slow in becoming -de-.

70
78

80

the resistance has reached its maximum, that

85 -

structed and arranged to cause energising

98

95

100

105

110

115

120

125

130
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6. In a lifting-magnet controller, the com-
bination of a magnetically-operated switch
having main contacts which connect the
magnet winding to a source of energy, and
having auxiliary contacts arranged to close
when the main contacts are open and to
open when the main contacts are closed, a
master switch having contacts arranged to
connect the winding of said magnetically-
operated switch to a source of supply, and
also to connect the winding of the magnet
to the source of supply so that the current

- will flow through the winding in a direc-

15

20.

25

30

tion opposite to that in the first connection,
said circuit containing the said auxiliary
contacts, and means for automatically open-
ing the circuit of said magnet winding when
the current reaches a certain value, ’

7. For reversing the current through a
lifting magnet to cause it to release its load,
an electro-magnet having its operating
winding connected to the magnet terminals
and responsive to the high discharge voltage
of the magnet when its circuit is opened, a
switch operable by the said winding to close
a circuit through the lifting magnet in a di-
rection opposite to that previously existing
therein. ,

8. An inductive winding, means for con-
necting said winding to a source of supply -
to pass ‘current through said winding in

one direction, and a second means responsive | -

to the discharge voltage of the said winding

067,186 .

for connecting the said winding to a source " -
of supply to pass current through said wind-

ing 1n a reverse direction.
9. An inductive winding, means

to pass current through said winding in one
direction, a second means responsive to the
discharge voltage of the said winding for
connecting the said winding to a source of
supply to pass current through said windin

in a reverse direction, and constructed an

arranged to automatically cut off said re-

35

. for con-
| necting said winding to a source of supply

40 -
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verse current when it has reached a certain .

value.

10. The method of controlling lifting- "

magnets containing  energizing windings,
which consists of connecting the magnet
winding to a source of supply to ene; gize it

for attracting a load, disconnecting it from
the sald source and reconnecting, 1t to"the

source of supply so that the current flows in
a reverse direction through~ the magnet
winding to cause the load to be released,
and automatically interrupting the reverse

released. .
Signed at_Cleveland, Ohio, this 11th day
of May, A. D. 1910. :
o JAY H. HALL.
Witnesses: ' ‘

. R. H. Ben~err,
H. M. Deumzr,
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|.current at or near the time that the load is :
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